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(54) EXHAUST EMISSION CONTROL DEVICE OF 
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(57) Abstract 

PROBLEM TO BE SOLVED: To provide an exhaust 
emission control device for internal combustion engine 
capable of recovering the catalyst function over the 
whole catalyst converter when a poisoning recovering 
process is to be conducted. 

SOLUTION: The exhaust emission control device of 
internal combustion engine is equipped with a catalyst 
converter 30 for purifying the exhaust gas installed in 
the exhaust passage 19 and an inverting mechanism 40 
to invert the upstream part and downstream part of the 
catalyst converter 30 to each other. The HC and CO 
contents of the exhaust gas are increased by performing 
low temperature combustion in which the EGR rate is 
increased for dropping the combustion temperature, and 
using them as reducing agent, the SOx stored in the 
catalyst converter 30 is reduced and emitted. At this 
time of reduction pr oces s, the control device stops the 
inversion by the mechanism 40 temporarily, and admits 
inversion made thereby 40 on the condition that the SOx 
concentration sensed by an SOx sensor 53 is judged as 



below the specified level. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The reduction means which returns SOx by which occlusion was carried out to this 
catalytic converter by supplying a reducing agent to said catalytic converter from the catalytic 
converter for exhaust air purification formed in the engine exhaust air system, and the upstream of 
said engine exhaust air system, and is made to emit to the downstream of said engine exhaust air 
system, A decision means to judge the amount of SOx emitted to the downstream of said engine 
exhaust air system from said catalytic converter through the reduction processing by said reduction 
means, While making reversal by said reversal device stop on the occasion of the reversal device in 
which the upstream part and downstream part of said catalytic converter are reversed, and the 
reduction processing by said reduction means The exhaust emission control device of the internal 
combustion engine having the reversal control means to which reversal by said reversal device is 
permitted with said decision means on condition that a purport judgment is made [ said whose SOx 
burst size is below the specified quantity ]. 

[Claim 2] Said decision means is the exhaust emission control device of the internal combustion 
engine according to claim 1 which has a detection means to detect the concentration of SOx in the 
downstream of said engine exhaust air system, and judges said SOx burst size based on this detection 
result. 

[Claim 3] Said reduction means is the exhaust emission control device of the internal combustion 
engine according to claim 1 or 2 which controls the ambient atmosphere air- fuel ratio of said 
catalytic converter to the air- fuel ratio by the side of rich on the occasion of said reduction 
processing rather than theoretical air fuel ratio or theoretical air fuel ratio. 

[Claim 4] The exhaust emission control device of the internal combustion engine characterized by 
having further a heating means to heat said catalytic converter in advance of the reduction processing 
by said reduction means, in the exhaust emission control device of an internal combustion engine 
according to claim 1 to 3. 

[Claim 5] Said heating means is the exhaust emission control device of the internal combustion 
engine according to claim 4 which has a detection means to detect the catalyst floor temperature of 
said catalytic converter, and changes the heating mode of said catalytic converter based on the 
catalyst floor temperature this detected. 

[Claim 6] Said heating means is the exhaust emission control device of the internal combustion 
engine according to claim 5 which forbids reversal by said reversal device while raising the 
temperature of the exhaust air discharged by said engine exhaust air system from said internal 
combustion engine, when said catalyst floor temperature detected is below the activation temperature 
of the catalyst in said catalytic converter. 

[Claim 7] Said heating means is the exhaust emission control device of the internal combustion 
engine according to claim 5 or 6 which performs reversal by said reversal device periodically while 
supplying the unburnt component of a fuel to said catalytic converter from the upstream of said 
engine exhaust air system when said catalyst floor temperature detected is higher than the activation 
temperature of a catalyst. 

[Claim 8] Said catalytic converter is the exhaust emission control device of the internal combustion 
engine according to claim 1 to 7 which has at least one of the particle prehension oxidation functions 
it to carry out occlusion of NOx when the ambient atmosphere air- fuel ratio is Lean, and it to oxidize 
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the particle this caught while catching the NOx occlusion reduction function to return and emit NOx, 
and the particle contained in exhaust air, when this air-fuel ratio is more rich than theoretical air fuel 
ratio or theoretical air fuel ratio rather than theoretical air fuel ratio, and to make it burned down. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust emission control device of the internal 
combustion engine which purifies the exhaust air discharged with operation of an internal 
combustion engine. 
[0002] 

[Description of the Prior Art] To reduce the burst size to the atmospheric air of the particle contained 
during the exhaust air in internal combustion engines, such as a mounted engine, especially a diesel 
power plant in recent years is desired. A filter (catalytic converter) is prepared in an engine exhaust 
air system, and what caught the particle under exhaust air with this catalytic converter is proposed 
there so that JP,7-106290,B may see. Moreover, if it is in such a catalytic converter so that it may be 
indicated by this official report, he controls deposition of the particle to a carrier surface, and is 
trying to maintain a particle prehension function over a long period of time by burning the caught 
particle by the oxidation of the catalyst. 

[0003] By the way, sulfur is contained in an internal combustion engine's fuel and lubricating oil, 
and if the oxidization sulfur (SOx) generated from such sulfur may adhere to the catalyst of a 
catalytic converter, the catalyst function of a catalytic converter will come to be checked. So, such 
SOx etc. removes this, when the catalyst of a catalytic converter is adsorbed in the matter which 
checks the catalyst function of a catalytic converter, and the so-called poisoning matter, and in the 
former, it is made to perform processing which aims at recovery of a catalyst function. While a 
catalytic converter is heated by even predetermined temperature in such poisoning recovery, 
reducing agents, such as a hydrocarbon (HC) and a carbon monoxide (CO), are supplied to this 
catalytic converter. Consequently, it is returned by this reducing agent supplied and SOx by which 
the catalyst is adsorbed comes to be emitted from this catalyst. 
[0004] 

[Problem(s) to be Solved by the Invention] The fall of the catalyst function by SOx can be 
suppressed now by performing such poisoning recovery periodically. However, if it sees about the 
temperature distribution of the catalytic converter under this recovery, these temperature distribution 
will not become homogeneity. That is, since the heat generated within a catalytic converter always 
flows to the downstream with exhaust air, the inclination for the temperature of the downstream 
(exhaust air outlet side) to usually become high rather than the upstream (exhaust air entrance side) 
has it. And although SOx is certainly removed from increasing, so that ambient temperature is an 
elevated temperature about the downstream part of the catalytic converter which becomes an 
elevated temperature as mentioned above, the amount of removal of SOx (the amount of reduction) 
will become reduction of the amount of removal, and the thing which cannot finish avoiding decline 
in a recovery factor in an upstream part, if it puts in another way. That is, if it was in the 
conventional poisoning recovery, in addition, it had left the room of amelioration at the point of 
making homogeneity recover a catalyst function over the whole catalytic converter. 
[0005] This invention is made in view of such the actual condition, and that purpose is in offering 
the exhaust emission control device of the internal combustion engine which can make homogeneity 
recover a catalyst function over the whole catalytic converter on the occasion of poisoning recovery 
[0006] 
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[Means for Solving the Problem] The means and its operation effectiveness for attaining the above- 
mentioned purpose are indicated below. The catalytic converter for exhaust air purification formed in 
the engine exhaust air system in invention according to claim 1, The reduction means which returns 
SOx by which occlusion was carried out to this catalytic converter by supplying a reducing agent to 
said catalytic converter from the upstream of said engine exhaust air system, and is made to emit to 
the downstream of said engine exhaust air system, A decision means to judge the amount of SOx 
emitted to the downstream of said engine exhaust air system from said catalytic converter through 
the reduction processing by said reduction means, While making reversal by said reversal device 
stop on the occasion of the reversal device in which the upstream part and downstream part of said 
catalytic converter are reversed, and the reduction processing by said reduction means He has the 
reversal control means to which reversal by said reversal device is permitted with said decision 
means on condition that a purport judgment is made [ said whose SOx burst size is below the 
specified quantity ], and is trying to constitute an internal combustion engine's exhaust emission 
control device. 

[0007] In addition, the above-mentioned decision means may judge a SOx burst size based on the 
execution time of the reduction processing for example, not only by what carries out direct detection 
of the SOx burst size but the reduction means. 

[0008] In the above-mentioned configuration, SOx comes to be first removed by the Lord of a 
catalytic converter about a downstream part through the reduction processing by the reduction 
means, and the amount of SOx emitted to the downstream of an engine exhaust air system from this 
catalytic converter is below the specified quantity by having fully removed SOx in the downstream 
part of a catalytic converter — if a purport judgment comes to be made, the upstream part and 
downstream part of a catalytic converter will be reversed by the reversal device. Consequently, since 
a part for a style flank same as the above is transposed to a downstream part even if it is the case 
where removal of SOx is not fully performed in the upstream part of a catalytic converter, the 
temperature rise of this upstream part (downstream part after reversal) is promoted, and removal of 
SOx comes to be ensured. Therefore, according to the above-mentioned configuration, SOx can be 
certainly removed also about the upstream part of a catalytic converter, and homogeneity can be 
made to recover a catalyst function over the whole catalytic converter now. 

[0009] In invention according to claim 2, said decision means supposes that it is what is equipped 
with a detection means to detect the concentration of SOx in the downstream of said engine exhaust 
air system, and judges said SOx burst size based on this detection result in the exhaust emission 
control device of an internal combustion engine according to claim 1 . 

[0010] Since according to the above-mentioned configuration the upstream part and downstream part 
can be reversed when the stage when a SOx burst size turns into below the specified quantity can be 
judged correctly and SOx is fully removed about the downstream part of a catalytic converter, SOx 
can be more certainly removed from a catalytic converter. 

[001 1] In invention according to claim 3, said reduction means supposes that it is what controls the 
ambient atmosphere air-flxel ratio of said catalytic converter to the air-fuel ratio by the side of rich on 
the occasion of said reduction processing rather than theoretical air fuel ratio or theoretical air fuel 
ratio in the exhaust emission control device of an internal combustion engine according to claim 1 or 
2. 

[0012] Since according to the above-mentioned configuration the oxygen density in the ambient 
atmosphere of SOx where the catalytic converter is adsorbed can be reduced and it can reduction 
speed up, SOx can be removed more promptly. 

[0013] He is trying to have further a heating means to heat said catalytic converter in advance of the 

reduction processing by said reduction means, in invention according to claim 4 in the exhaust 

emission control device of an internal combustion engine according to claim 1 to 3. 

[0014] According to the above-mentioned configuration, the reduction rate of SOx in this reduction 

processing can be increased by heating a catalytic converter in advance of the reduction processing 

by the reduction means. Therefore, while being able to shorten the time amount which reduction 

processing takes, the amount of the reducing agent used can be stopped few. 

[0015] In invention according to claim 5, said heating means supposes that it is what is equipped 

with a detection means to detect the catalyst floor temperature of said catalytic converter, and 
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changes the heating mode of said catalytic converter based on the catalyst floor temperature this 
detected in the exhaust emission control device of an internal combustion engine according to claim 
4. 

[0016] According to the above-mentioned configuration, according to a catalyst floor temperature, a 
catalytic converter can be heated with a suitable mode, and the temperature rise of this catalytic 
converter can be carried out now at an early stage. 

[0017] In invention according to claim 6, in the exhaust emission control device of an internal 
combustion engine according to claim 5, when said catalyst floor temperature detected is below the 
activation temperature of the catalyst in said catalytic converter, said heating means supposes that it 
is what forbids reversal by said reversal device while raising the temperature of the exhaust air 
discharged by said engine exhaust air system from said internal combustion engine. 
[0018] According to the above-mentioned configuration, the temperature of the exhaust air 
discharged by the internal combustion engine is raised, and a catalytic converter comes to be heated 
by this exhaust air that carried out the temperature rise. Therefore, since it is hard to oxidize this 
unburnt component in a catalytic converter even if a catalyst is not activated in a catalytic converter 
but it supplies the unburnt component of a fuel to a catalytic converter, even if it is the case where 
the temperature rise by the heat of combustion (heat of combustion) is not expectable, the 
temperature rise of this catalytic converter can be carried out certainly. And since it makes it face 
that the temperature of exhaust air rises in this way and he is trying to forbid the reversal in a 
catalytic converter, by such reversal, it can stop that the heating effectiveness by exhaust air heat 
falls, and the temperature rise of the catalytic converter can be carried out more at an early stage. 
[0019] In invention according to claim 7, in the exhaust emission control device of an internal 
combustion engine according to claim 5 or 6, when said catalyst floor temperature detected is higher 
than the activation temperature of a catalyst, said heating means is presupposing that it is reversal by 
said reversal device what is performed periodically while it supplies the unburnt component of a fuel 
to said catalytic converter from the upstream of said engine exhaust air system. 
[0020] According to the above-mentioned configuration, the unburnt component of a fuel is oxidized 
in a catalytic converter by the oxidation of the activated catalyst, this catalytic converter can be 
heated by the heat of combustion (heat of combustion), and a temperature rise can be carried out. 
And since it faces supplying the unburnt component of a fuel in this way and he is trying to reverse 
the upstream and the downstream of a catalytic converter periodically, it can control that the heat of 
combustion in a catalytic converter is emitted outside with exhaust air, and the temperature rise of 
the catalytic converter can be carried out more at an early stage. 

[0021] In invention according to claim 8, it sets to the exhaust emission control device of an internal 
combustion engine according to claim 1 to 7. Said catalytic converter Rather than theoretical air fuel 
ratio, when an ambient atmosphere air-fuel ratio is Lean, it carries out occlusion of NOx. The NOx 
occlusion reduction function which returns and emits NOx when this air-fuel ratio is more rich than 
theoretical air fuel ratio or theoretical air fuel ratio, And while catching the particle contained in 
exhaust air, it is supposed that it is what has at least one of the particle prehension oxidation 
functions to oxidize the particle this caught and to make it burned down. 

[0022] In the catalytic converter which has at least one of an NOx occlusion reduction function and 
particle prehension oxidization functions according to the above-mentioned configuration Since SOx 
can be certainly removed also about the upstream part and homogeneity can be made to recover a 
catalyst function over the whole catalytic converter, An NOx occlusion reduction function, and a 
particle prehension oxidation function or the function of these both sides can be more certainly done 
now so over a long period of time. 
[0023] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt which materialized this invention as an 
exhaust emission control device of a diesel power plant is explained. 

[0024] Drawing 1 shows the outline configuration of this diesel power plant 10 and its exhaust 
emission control device. As shown in this drawing, the fuel injection valve 12 which injects a fuel is 
formed in the combustion chamber 1 1 for every gas column at the engine 10. These fuel injection 
valves 12 are connected to the common rail 13, and a fuel is supplied from this common rail 13. The 
fuel pressurized by high pressure from the fuel pump 14 is supplied to this common rail 13. 
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[0025] The throttle valve 16 a closing motion drive is carried out [ the throttle valve ] by throttle 
motor 16a is formed in the inhalation-of-air path 15, and metering of the amount of the inhalation air 
introduced into a combustion chamber 1 1 by this throttle valve 16 is carried out. Furthermore, at the 
inhalation-of-air path 15, the surge tank 17 is formed in the downstream of this throttle valve 16. 
[0026] The surge tank 17 is opened for free passage by the flueway 19 through the EGR path 18. The 
amount of the exhaust air (EGR gas) by which recycling is carried out to the inhalation-of-air path 
15 through the EGR path 18 from a flueway 19, and the EGR valve 20 which will adjust an EGR 
rate if it puts in another way are formed in this EGR path 18. 

[0027] Closing motion control of this EGR valve 20 and throttle valve 16 etc. is performed by the 
electronic control 50 which performs various control of an engine 10 in generalization, the SOx 
sensor 53 which is formed in the various sensors 51, for example, the rotational-speed sensor which 
detects engine rotational speed, the accelerator sensor 52 which detects accelerator opening, and a 
flueway 19 at this electronic control 50, and detects the SOx concentration under exhaust air (sulfur 
concentration) — similarly it is prepared in a flueway 19 and the detecting signal of air- fuel ratio 
sensor 54 grade ** is incorporated, respectively. 

[0028] The reversal device 40 for reversing the upstream and the downstream of the catalytic 
converter 30 for purifying exhaust air and this catalytic converter 30 is formed in the flueway 19. 
[0029] Drawing 2 is the top view showing these catalytic converters 30 and the reversal device 40, 
and drawing 3 is these side elevations. As shown in each [ these ] drawing, this reversal device 40 It 
connects with the both sides of each [ these ] connections 41 and 42 at the change-over section 43 by 
which it was prepared in the middle of and change-over valve 43a was arranged in that interior, the 
1st connection 41 connected to this change-over section 43 and the 2nd connection 42, and a list. 
[ the exhaust pipe 21 which constitutes a flueway 19 ] It has the hold section 44 by which a catalytic 
converter 30 is held in the interior, and is constituted. Moreover, the temperature sensors 55 and 56 
for detecting the temperature of the exhaust air which passes through the interior, respectively are 
attached in each connections 41 and 42, and each detecting signal of each [ these ] temperature 
sensors 55 and 56 is incorporated by the electronic control 50. 

[0030] The above-mentioned change-over valve 43a is alternatively switched by driving with the 
actuator which is not illustrated between the 1st change-over location where the change-over 
location is shown in drawing 2 , and the 2nd change-over location shown in drawing 4 . 
[0031] If change-over valve 43a is switched to the 1st change-over location by the electronic control 
50, while the upstream part in the change-over section 43 will be opened for free passage by the 1st 
connection 41, the downstream part in this change-over section 43 is opened for free passage by the 
2nd connection 42. Consequently, as shown to drawing 2 by the arrow head, after exhaust air of an 
exhaust pipe 21 is introduced into the 1st connection 41 from the change-over section 43, it passes 
through the inside of a catalytic converter 30, is introduced into the 2nd connection 42, and is again 
returned to an exhaust pipe 21 through the change-over section 43. 

[0032] On the other hand, if change-over valve 43a is switched to the 2nd change-over location by 
the electronic control 50, while the upstream part in the change-over section 43 will be opened for 
free passage by the 2nd connection 42, the downstream part in this change-over section 43 is opened 
for free passage by the 1st connection 41 . Consequently, as shown to drawing 4 by the arrow head, 
after exhaust air of an exhaust pipe 21 is introduced into the 2nd connection 42 from the change-over 
section 43, it passes through the inside of a catalytic converter 30, is introduced into the 1st 
connection 41, and is again returned to an exhaust pipe 21 through the change-over section 43. 
[0033] Thus, if it is in the above-mentioned reversal device 40, by changing the change-over location 
of change-over valve 43a, the upstream and the downstream of a catalytic converter 30 can be 
reversed and the sense of the exhaust air which flows the inside of this catalytic converter 30 can be 
reversed. 

[0034] Next, the configuration and its function of a catalytic converter 30 are explained with 
reference to drawing 5 - drawing 7 . Drawing 5 is the front view of a catalytic converter 30, and 
drawing 6 is the sectional view which met six to 6 line of drawing 5 . As shown in each [ these ] 
drawing, the catalytic converter 30 is formed in the ellipse transverse-plane configuration so that it 
may have honeycomb structure with porous materials, such as nothing, for example, cordierite etc. 
Two or more paths 32a and 32b which extend in the flow direction of exhaust air are formed in the 
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interior of a catalytic converter 30 by being divided by two or more septa 3 1 . 
[0035] As for one path 32a, the edge of the one side is blockaded among the paths of a pair where 
each [ these ] paths 32a and 32b adjoin, and, as for path 32b of another side, the edge of the opposite 
side is blockaded. Therefore, after the exhaust air which flowed into one path 32a passes the septum 
31 which divides path 32a of one of these, it is discharged by the exterior of a catalytic converter 30 
from path 32b of adjoining another side. Moreover, if change-over valve 43a is switched, since the 
upstream and the downstream of a catalytic converter 30 will be reversed, exhaust air comes to flow 
into path 32b of another side among each above-mentioned paths 32a and 32b, further, after the 
exhaust air passes a septum 31, while adjoins and it comes to be discharged by the exterior of a 
catalytic converter 30 from path 32a. 

[0036] Coating of the alumina layer with which the NOx absorbent and the precious metal catalyst of 
platinum (Pt) etc. were supported, respectively is carried out to the front face of each septum 31. As 
this NOx absorbent, it can choose from rare earth, such as alkaline earths, such as alkali metal, such 
as a potassium (K), sodium (Na), a lithium (Li), and caesium (Cs), barium (Ba), and calcium 
(calcium), a lanthanum (La), and an yttrium (Y), for example. 

[0037] In a catalytic converter 30, the occlusion and the reduction of NOx which carried out 
occlusion of NOx are performed by operation of these NOx absorbent and a precious metal catalyst 
according to the condition of an ambient atmosphere air- fuel ratio. That is, when an ambient 
atmosphere air-fuel ratio is Lean from theoretical air fuel ratio, NOx under exhaust air reacts with 
the oxygen ion under exhaust air which adhered on the surface of the precious metal catalyst (02- or 
02-), and occlusion is carried out into an NOx absorbent as nitrate ion N03-. On the other hand, if 
an ambient atmosphere air-fuel ratio becomes more rich than theoretical air fuel ratio or theoretical 
air fuel ratio, nitrate ion N03- by which occlusion is carried out into the NOx absorbent will be 
emitted from this NOx absorbent as N02, and the emitted N02 will be returned to nitrogen N2 by 
using Hydrocarbon HC and the carbon monoxide CO in an ambient atmosphere as a reducing agent. 
Thus, the catalytic converter 30 has the function which carries out occlusion reduction of NOx. 
[0038] Furthermore, the catalytic converter 30 in this operation gestalt has the function to oxidize the 
caught particle and to make it burned down while catching the particle contained during exhaust air 
in addition to the occlusion reduction function of such NOx. The active oxygen emission agent is 
supported as a catalyst for promoting this oxidation by the above-mentioned alumina layer by which 
coating is carried out to the front face of a septum 3 1 . 

[0039] As this active oxygen emission agent, it can be chosen from transition metals as rare earth, 
such as alkaline earths, such as alkali metal, such as a potassium (K), sodium (Na), a lithium (Li), 
caesium (Cs), and a rubidium (Rb), barium (Ba), calcium (calcium), and strontium (Sr), a lanthanum 
(La), and an yttrium (Y), and a list, for example. 

[0040] Hereafter, the case where used Platinum Pt as a precious metal catalyst, and Potassium K is 
used as an active oxygen emission agent, respectively is explained to an example about the 
prehension oxidation of the particle in a catalytic converter 30. 

[0041] Drawing 7 (A) and (B) expand and show the exhaust air contact surface in the above- 
mentioned septum 3 1 . If exhaust air contacts the front face of a septum 3 1 , as shown in this drawing 
(A), the oxygen 02 contained during exhaust air will adhere to the front face of a precious metal 
catalyst (platinum Pt) 33 in the form of oxygen ion (02- or 02-). On the other hand, NO contained 
during exhaust air reacts with this oxygen ion on the front face of a precious metal catalyst 33, and 
turns into N02 (2 NO+02 ->2N02). In this way, it is absorbed by the active oxygen emission agent 
(potassium K) 34, a part of generated N02 oxidizing on a precious metal catalyst 33, is diffused in 
the active oxygen emission agent 34 in the form of nitrate ion N03-, and generates a potassium 
nitrate KN03. 

[0042] Moreover, it is similarly absorbed in the active oxygen emission agent 34 about S02 
contained during exhaust air. That is, S02 under exhaust air reacts with oxygen ion on the front face 
of a precious metal catalyst 33, and turns into S03. In this way, it is absorbed by the active oxygen 
emission agent 34, a part of generated S03 oxidizing on a precious metal catalyst 33, is diffused in 
the active oxygen emission agent 34 in the form of sulfate ion S042-, and generates potassium 
sulfate K2S04. 

[0043] On the other hand, as shown in drawing 7 (B), the particle PM under exhaust air adheres on 
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the front face of the active oxygen emission agent 34. And near the contact surface of Particle PM 
and the active oxygen emission agent 34, an oxygen density falls in this case. Thus, if an oxygen 
density falls, a concentration difference comes to arise between the interior of the high active oxygen 
emission agent 34 of an oxygen density near the contact surface, and the oxygen inside the active 
oxygen emission agent 34 tends to move towards the contact surface of Particle PM and the active 
oxygen emission agent 34. Consequently, the potassium nitrate KN03 in the active oxygen emission 
agent 34 is disassembled into Potassium K and Oxygen O and NO. And while this decomposed 
oxygen O moves toward the contact surface of Particle PM and the active oxygen emission agent 34, 
NO is emitted outside from the active oxygen emission agent 34. NO emitted outside moves with 
exhaust air, oxidizes on the precious metal catalyst 33 of the downstream, and is again absorbed in 
the active oxygen emission agent 34. 

[0044] Moreover, this is similarly decomposed into Potassium K and oxygen O and S02 about 
potassium sulfate K2S04 in the active oxygen emission agent 34. And while this decomposed 
oxygen O moves toward the contact surface of Particle PM and the active oxygen emission agent 34, 
S02 is emitted outside from the active oxygen emission agent 34. S02 emitted outside moves with 
exhaust air, oxidizes on the precious metal catalyst 33 of the downstream, and is again absorbed in 
the active oxygen emission agent 34. However, since this potassium sulfate K2S04 is stabilized 
chemically, it cannot tend to emit active oxygen O easily as compared with a potassium nitrate 
KN03. 

[0045] The oxygen O decomposed as mentioned above from the potassium nitrate KN03 or a 
compound like potassium sulfate K2S04 turns into active oxygen with very high activity. For this 
reason, if such active oxygen O contacts Particle PM in the contact surface of Particle PM and the 
active oxygen emission agent 34, this particle PM will oxidize promptly and will come to be burned 
down. 

[0046] By the way, since a precious metal catalyst 33 and the active oxygen emission agent 34 are 
activated so that the temperature (catalyst floor temperature) of that septum 3 1 becomes high in a 
catalytic converter 30, the amount of the active oxygen emitted to per unit time amount from the 
active oxygen emission agent 34 increases, so that this catalyst floor temperature becomes high. 
Therefore, it increases, so that, as for the amount of particles (the oxidation removable amount G) in 
which the oxidation removal to per unit time amount is possible, a catalyst floor temperature 
becomes high at a catalytic -converter 30 top. 

[0047] Drawing 8 shows transition of the oxidation removable amount G to change of such a catalyst 
floor temperature THC. In this drawing 8 , when there are few amounts (real discharge) of the actual 
particle discharged by per unit time amount from a combustion chamber 1 1 than the oxidation 
removable amount G of above (i.e., when a real discharge is in the field I below the continuous line 
shown in this drawing), all the particles discharged from the combustion chamber 1 1 are caught by 
the catalytic converter 30, and oxidation removal is carried out in the inside of a short time. 
[0048] On the other hand, when there are more real discharges than the oxidation removable amount 
G (i.e., when a real discharge is in the field II above the continuous line shown in drawing 8 ), 
oxidizing all the particles discharged from the combustion chamber 1 1 runs short of the amounts of 
active oxygen. Drawing 9 (A) - (C) shows typically the oxidation process of the particle which can 
be set in this case. 

[0049] That is, if Particle PM adheres on the active oxygen emission agent 34 when the amounts of 
active oxygen are insufficient as mentioned above (refer to drawing 9 (A)), the particle PM which a 
part of particle PM oxidized and did not fully oxidize will remain on the front face of the active 
oxygen emission agent 34. And if the condition that the amounts of active oxygen are insufficient 
continues, the front face of the active oxygen emission agent 34 will come (refer to drawing 9 (B)) to 
be gradually covered with this particle PM that remains by repeating the residual of such a particle 
PM. 

[0050] Thus, the particle PM deposited on the front face of the active oxygen emission agent 34 
oxidizes gradually, and changes to the quality of pile carbon. And in order for contact to the new 
particle PM and the active oxygen emission agent 34 to be checked by this particle PM that 
deteriorated, the removal capacity of the particle PM in a catalytic converter 30 comes to decline 
gradually. 
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[0051] For this reason, he is trying to reverse periodically the flow direction of the exhaust air in a 
catalytic converter 30 in the exhaust emission control device concerning this operation gestalt by 
switching the change-over location of change-over valve 43 a in the above-mentioned reversal device 
40. 

[0052] That is, the particle PM (refer to drawing 10 (A)) deposited on the field where exhaust air 
mainly collides in a septum 3 1 comes (refer to this drawing (B)) to be destroyed and subdivided by 
the flow of the reversed exhaust air by reversing the flow direction of exhaust air in this way. 
Consequently, Particle PM will be in the condition of being very easy to oxidize, and oxidation 
removal will come to be promptly carried out. Thus, by reversing periodically the flow direction of 
the exhaust air in a catalytic converter 30 according to the reversal device 40, the blinding by 
deposition of Particle PM can be controlled and the prehension oxidation function of Particle PM can 
be maintained now over a long period of time. 

[0053] By the way, Sulfur S is contained in the lubricating oil with which the fuel of an engine 10 
and its lubrication are presented, and SOx which is the oxide is generated on the occasion of 
combustion. And this SOx is incorporated by the NOx absorbent of a catalytic converter 30 in the 
form of a sulfate through the same process as NOx. Moreover, since the sulfate which does in this 
way and is incorporated by the NOx absorbent is the stable matter chemically, an ambient 
atmosphere air-fUel ratio is hard to be emitted to it rather than theoretical air fUel ratio from an NOx 
absorbent as for a rich side, and it has the inclination for the amount of occlusion to increase 
gradually. Moreover, in a catalytic converter 30, the occlusion possible amount of a nitrate and a 
sulfate has a limitation, and if increased by the amount of occlusion of a sulfate (SOx poisoning), as 
a result of the amount of occlusion of a nitrate decreasing by the amount of occlusion of the sulfate, 
the fall of the NOx occlusion capacity in a catalytic converter 30 will be caused. 
[0054] Then, if it is in the exhaust emission control device concerning this operation gestalt, it is 
made to perform the processing which returns and removes the sulfate of such a catalytic converter 
30, i.e., poisoning recovery. While switching to the combustion gestalt (henceforth "low-temperature 
combustion") in which a lot of EGR gas was introduced into the combustion chamber 1 1 for the 
combustion gestalt of an engine 10, and combustion temperature was reduced extremely, an air- fuel 
ratio is changed into a rich side rather than theoretical air fuel ratio, and he reduces the oxygen 
density under exhaust air, and is trying to supply a catalytic converter 30 in this poisoning recovery 
by using as a reducing agent HC and CO under exhaust air which increases further by this. 
[0055] Below, in advance of concrete explanation of poisoning recovery, the detail of the above- 
mentioned low-temperature combustion is first explained with reference to drawing 1 1 . Drawing 1 1 
shows the example by changing the opening and the EGR rate of a throttle valve 16 in engine 
************ a b out change of each discharge of change of the output torque when changing air- 
fuel ratio A/F and a smoke, and HC, CO and NOx. 

[0056] As shown in this drawing, when an EGR rate is increased and air- fuel ratio A/F is made or 
less into 15, the yield of NOx decreases extremely. That is, since the heat capacity of the gaseous 
mixture with which combustion is presented by installation of a lot of EGR gas in this case increases 
and combustion temperature falls, generating of NOx comes to be suppressed. Moreover, in this 
case, while the discharge of a smoke is set to about 0 in addition to the fall of an NOx yield, the 
discharge of HC and CO increases. As a result of not going up even to the temperature at which, as 
for this, soot (smoke) is generated for combustion temperature by endoergic operation of EGR gas, it 
is guessed that HC in a fuel is because it will be discharged from a combustion chamber 11 in the 
phase before growing up to be soot. 

[0057] With the engine 10 in this operation gestalt, when it is a low-load-driving region Like the 
field where air- fuel ratio A/F is set or less to 16 in drawing 1 1 Reducing generating of a smoke and 
NOx by extensive installation of EGR gas The combustion gestalt which can increase HC and CO, 
i.e., low-temperature combustion, is chosen, and when it is a heavy load operation region The usual 
combustion gestalt ("it is usually said that it burns hereafter") with which throttle opening is set up 
greatly relatively and an EGR rate is set up to 50% or less like the field where air-fuel ratio A/F is set 
or more to 24 is chosen. 

[0058] Next, the concrete procedure of the above-mentioned poisoning recovery is explained with 
reference to the flow chart shown in drawing 12 and drawing 13 . On the occasion of this the 
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processing of a series of, it is judged first whether it is the stage to perform poisoning recovery (step 
100). On the occasion of this decision, when the last poisoning recovery is completed, for example, 
the addition value of the fuel oil consumption to current from from is computed, and it is judged 
whether this addition value has exceeded the predetermined value, and this fuel-oil-consumption 
addition value has exceeded the predetermined value, and an engine 10 is in a low-load-driving 
condition, and when activation of the above-mentioned low-temperature combustion is possible, it is 
the activation stage of poisoning recovery — a purport judgment is made (step 100: YES). And in 
advance of activation of the processing which carries out reduction removal of the sulfate of a 
catalytic converter 30, a series of processings for heating a catalytic converter 30 first are performed 
in this case (steps 1 10-160). 

[0059] That is, in this case, an exhaust-gas temperature is detected as a catalyst floor temperature of 
a catalytic converter 30, and it is judged whether based on this catalyst floor temperature, the 
precious metal catalyst 33 of a catalytic converter 30 is being activated (step 1 10). Specifically based 
on the detection result of each temperature sensors 55 and 56, it is judged whether the temperature 
(down-stream exhaust-gas temperature) TO of the exhaust air in the downstream of a catalytic 
converter 30 is one or less activation temperature TO of a precious metal catalyst 33. 
[0060] In addition, the above-mentioned down-stream exhaust-gas temperature TO is judged based 
on the detection result of the temperature sensor 55 attached in the 1st connection 41, when it is 
judged based on the detection result of the temperature sensor 56 attached in the 2nd connection 42 
when change-over valve 43a was switched to the change-over location of the above 1st and change- 
over valve 43 a is switched to the change-over location of the above 2nd. 

[0061] When [ whose down-stream exhaust-gas temperature TO is one or less activation temperature 
TO here ] a purport judgment is made, Namely, when it is judged that the catalyst floor temperature 
of a catalytic converter 30 has not reached activation temperature TOl (step 110: YES), Since it is in 
the condition that the unburnt component of the fuel which a precious metal catalyst 33 is not 
activated but is contained in exhaust air cannot burn very easily in a catalytic converter 30, First, 
reversal of the catalytic converter 30 by the reversal device 40 is stopped by stopping a switch of 
change-over valve 43a (step 120). And processing which raises an exhaust-gas temperature is 
performed further (step 130). 

[0062] In addition, the approach of**, such as decreasing the opening of the - throttle valve 16 
which increases an EGR rate in addition to increase of the - above-mentioned fuel-injection-timing 
lag control which combines with the - above-mentioned fuel-injection-timing lag control to which 
the lag of the - fuel injection timing is carried out, for example as a concrete approach at the time of 
raising an exhaust-gas temperature in this way, and performs pilot injection, and fuel injection 
pressure, is employable. 

[0063] Thus, by raising an exhaust-gas temperature, with the heat of the exhaust air, a catalytic 
converter 30 can be heated and the temperature rise of this can be carried out promptly. Moreover, 
since he is trying to stop reversal of a catalytic converter 30 in this case, decline in the heating 
effectiveness by exhaust air heat is suppressed by such reversal, and it comes to carry out the 
temperature rise of the catalytic converter at an early stage more by it. 

[0064] Thus, after heat-treating the catalytic converter 30 by exhaust air heat (step 120 and step 130), 
or when [ to which the down-stream exhaust-gas temperature TO has exceeded activation 
temperature TOl ] a purport judgment is made (step 110: NO), next in a catalytic converter 30, a 
precious metal catalyst 33 is activated, and it is judged whether oxidation reaction of the fuel unburnt 
component by this precious metal catalyst 33 is started (step 140). It is judged whether the down- 
stream exhaust-gas temperature TO is specifically higher than the temperature (Tl+alpha) which 
applied the predetermined value alpha to the temperature (upper exhaust-gas temperature) TI of the 
exhaust air in the upstream of a catalytic converter 30. In addition, in this processing, when the 
down-stream exhaust-gas temperature TO is higher than the above-mentioned temperature 
(Tl+alpha), it can be judged that the catalyst floor temperature of a catalytic converter 30 is higher 
than that activation temperature inevitably. 

[0065] Here, when the down-stream exhaust-gas temperature TO is higher than the above-mentioned 
temperature (Tl+alpha), a precious metal catalyst 33 is fully activated, oxidation reaction is started, 
and it is judged inside a catalytic converter 30 that the heat by the oxidation reaction has occurred 
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(step 140: YES). And while increasing the unburnt component of the fuel supplied to a catalytic 
converter 30 in this case by setting a combustion gestalt as low-temperature combustion, processing 
(step 150 and step 160) which reverses the upstream and the downstream of this catalytic converter 
30 periodically is performed. 

[0066] In order that HC and CO under exhaust air may oxidize according to the activated precious 
metal catalyst 33 by performing this processing, a catalytic converter 30 comes to carry out a 
temperature rise through heating by that heat of combustion (heat of combustion). Furthermore, 
since the upstream and the downstream of a catalytic converter 30 are periodically reversed in this 
case, it is controlled that the heat of combustion generated within the catalytic converter 30 is 
emitted outside with exhaust air, and the early temperature rise of this catalytic converter 30 comes 
to be planned. In addition, when promoting the above-mentioned oxidation reaction, it is desirable to 
set air-fuel ratio A/F at the time of low-temperature combustion to the Lean side rather than 
theoretical air fuel ratio. 

[0067] Next, it is judged whether this catalytic converter 30 carried out the temperature rise even to 
the temperature which can emit SOx by which occlusion is carried out to the catalytic converter 30 
through such heat-treatment (step 170). This catalytic converter 30 is put on the bottom of an 
elevated temperature 600 degrees C or more, and if the ambient atmosphere air- fuel ratio is further 
set to the Lean side rather than theoretical air fuel ratio or theoretical air fuel ratio and it is made to 
reduce an oxygen density, it can be made to emit as SOx (S03), although the sulfate by which 
occlusion was carried out to the catalytic converter 30 is the stable matter chemically as mentioned 
above. In this processing, it has judged whether such emission of SOx is possible, and it is judged 
whether the SOx concentration specifically detected by the SOx sensor 53 is beyond a predetermined 
value. 

[0068] Here, if it is judged that emission of SOx is possible (step 170: YES), an air-fuel ratio will be 
controlled rather than theoretical air fuel ratio through increase-in-quantity actuation of fuel oil 
consumption at a rich side in order to reduce an oxygen density [ / near the catalytic converter 30 ] 
(step 180). Furthermore, reversal of the catalytic converter 30 by the reversal device 40 is again 
stopped by stopping a switch of change-over valve 43a (step 190). 

[0069] Consequently, HC and CO which are contained during exhaust air are returned to it as a 
reducing agent, and, finally the sulfate by which occlusion is carried out to the catalytic converter 30 
comes to be removed from a catalytic converter 30 as S02 while it is emitted in the form of SOx 
(S03). 

[0070] Drawing 14 shows the temperature distribution in the catalytic converter 30 at the time of 
activation of such reduction processing (step 180). In this drawing, a continuous line shows the 
temperature distribution immediately after starting reduction processing, and temperature 
distribution after, as for an alternate long and short dash line, predetermined time passes further 
temperature distribution after, as for a broken line, predetermined time passes again are shown, 
respectively. As shown in this drawing, the upstream part of a catalytic converter 30 is carrying out 
the temperature rise immediately after initiation of reduction processing, but since the heat of this 
upstream part flows to the downstream gradually with exhaust air, finally the downstream part of this 
catalytic converter 30 becomes an elevated temperature from an upstream part. Therefore, about the 
downstream part of the catalytic converter 30 used as this elevated temperature, emission and 
reduction of SOx are performed promptly and recovery of this SOx poisoning comes to be made 
certainly. On the other hand, in the upstream part of a catalytic converter 30, since the amount of 
removal of SOx decreases, as compared with a downstream part, poisoning recovery is not fully 
performed. 

[0071] So, in the following processings, if it is judged that poisoning recovery was fully performed 
in the downstream part of a catalytic converter 30, it will be made to ensure emission and reduction 
of SOx by reversing the upstream and the downstream of this catalytic converter 30, and carrying out 
the temperature rise of the part of a catalytic converter 30 located in the upstream till then also about 
a part for the said division. 

[0072] That is, in this processing, it is judged first whether predetermined time has passed since the 
time of the last reversal of a catalytic converter 30 (step 200 of drawing 13 ). And when [ by which 
predetermined time has not passed here ] a purport judgment is made, (step 200.NO) and this the 
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processing of a series of are once ended. If this catalytic converter 30 is reversed in the condition that 
emission and reduction of SOx are not fully made about the upstream part of a catalytic converter 30, 
although a SOx burst size will increase after the reversal, there is some delay in the increase. Since 
that dependability is low about the detection result of the SOx sensor 53, he is trying to suspend 
subsequent processing in decision of the above-mentioned step 200, until this response time delay 
passes. 

[0073] On the other hand, when [ by which predetermined time has passed since the time of the last 
reversal of a catalytic converter 30 ] a purport judgment is made, it is judged whether the burst size 
QS of SOx currently emitted from (step 200: YES), next a catalytic converter 30 shifted to the 
condition below a said place quantum from the larger condition than the specified quantity defined 
beforehand (step 210). If poisoning recovery is fully made, in order that the amount of occlusion of a 
sulfate may decrease, the SOx burst size QS also comes to decrease according to it. Therefore, when 
the burst size QS of SOx is below the specified quantity, about the downstream part of a catalytic 
converter 30 at least, it can be judged that poisoning recovery was fully performed. In addition, the 
above-mentioned judgment concerning this SOx burst size QS is specifically made based on decision 
whether the SOx (S02) concentration under exhaust air detected by the SOx sensor 53 is below a 
predetermined value. 

[0074] And when [ whose SOx burst size QS is below the specified quantity ] a purport judgment is 
made (i.e., when [ whose SOx concentration is below a predetermined value ] a purport judgment is 
made), a switch of (step 2 10: YES) and change-over valve 43a is performed, and the upstream and 
the downstream of a catalytic converter 30 are reversed (step 220). Therefore, the part of a catalytic 
converter 30 located in the upstream till then comes to be located in the downstream, and emission 
and reduction of SOx come to be ensured also about a part for the said division. 
[0075] After performing this reversal process, or when [ in the condition that the SOx burst size QS 
still exceeds the specified quantity ] a purport judgment is made (step 210: NO) next, the 
predetermined value beforehand determined as peak value QSMAX about the SOx burst size QS to 
current [ from the time of the last reversal ] is compared (step 230). Specifically, a predetermined 
value is compared for the peak value of the SOx concentration detected by the SOx sensor 53. 
[0076] In this decision, the above-mentioned predetermined value is a decision value forjudging 
whether poisoning recovery was performed certainly. When peak value QSMAX of the SOx burst 
size QS is below this predetermined value, even if it reverses (step 230:YES), and the upstream and 
the downstream of a catalytic converter 30, increase of a SOx burst size is not seen, or since that 
amount of increases is very small, a catalytic converter 30 can be judged as removal of a sulfate fully 
having been performed over that whole. And that poisoning recovery should be ended, the addition 
value of the fuel oil consumption referred to by facing judging the activation stage of this recovery is 
reset by "0" (step 240), and this the processing of a series of is once ended in this case. 
[0077] Moreover, when it is judged that it is not a recovery stage in previous step 100 (step 100: 
NO), When it is judged that oxidation reaction of the fuel unburnt component by the precious metal 
catalyst 33 is not yet started in step 140 (step 140: NO), it sets to step 170. When [ which cannot 
emit SOx yet ] a purport judgment is made (step 170: NO), when [ than a predetermined value / with 
larger peak value QSMAX of the SOx burst size QS ] a purport judgment is made (step 230: NO), in 
step 230, this the processing of a series of is all once ended by the list. 

[0078] According to the exhaust emission control device of this operation gestalt which was made to 
perform SOx poisoning recovery with the mode explained above, the operation effectiveness 
indicated below can be done so. 

- While making reversal with the upstream of a catalytic converter 30, and the downstream stop on 
the occasion of reduction processing of SOx, on condition that a purport judgment was made [ whose 
concentration of SOx is below a predetermined value ], reversal of this catalytic converter 30 was 
permitted. For this reason, SOx can be certainly removed also about the upstream part of a catalytic 
converter 30, and homogeneity can be made to recover a catalyst function over the whole catalytic 
converter 30 now. 

[0079] - Since it was made to make the making [ a purport judgment ] conditions whose SOx 
concentration is below predetermined values reverse the upstream and the downstream of a catalytic 
converter 30 especially, the frequency of the reversal comes to be stopped as much as possible. For 
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this reason, too much temperature rise resulting from reversal being frequently performed in a 
catalytic converter 30 can be suppressed, as a result the erosion of this catalytic converter 30 etc. can 
avoid that heat damage now. 

[0080] - Although it faces judging SOx concentration again and this can also be presumed, for 
example based on the execution time of reduction processing, in order to carry out direct detection 
by the SOx sensor 53 formed in the flueway 19, with this operation gestalt, the stage when the 
concentration of SOx becomes below a predetermined value can be judged correctly. Therefore, 
when SOx is fully removed about the downstream part of a catalytic converter 30, the upstream part 
and downstream part can be reversed, and SOx can be more certainly removed now from a catalytic 
converter 30. 

[0081] - Since the air- fuel ratio was controlled to the rich side rather than theoretical air fuel ratio 
again while switching the combustion gestalt to low-temperature combustion when SOx carried out 
reduction removal, the oxygen density in the ambient atmosphere of SOx where the catalytic 
converter 30 is adsorbed can be reduced, it can reduction speed up, and SOx can be removed more 
promptly. 

[0082] - Further, since the catalytic converter 30 was heated in advance of reduction processing of 
SOx, the reduction rate of SOx in this reduction processing can be increased. Therefore, while being 
able to shorten the time amount which reduction processing takes, the amount of the reducing agent 
used, i.e., fuel oil consumption, can be stopped few. 

[0083] - He detects an exhaust-gas temperature as a catalyst floor temperature of a catalytic 
converter 30, and is trying to change the heating mode of a catalytic converter 30 on the occasion of 
such heat-treatment again based on the catalyst floor temperature detected, therefore, this catalyst 
floor temperature — doubling — a catalytic converter 30 — a suitable mode ~ having — it can heat — 
this catalytic converter 30 — an early stage — and a temperature rise can be efficiently carried out 
now. 

[0084] - when a catalyst floor temperature is specifically one or less activation temperature TO of the 
precious metal catalyst 33 in a catalytic converter 30 as such heat-treatment, while raising an 
exhaust-gas temperature, it is made to stop reversal by the reversal device 40 (prohibition). For this 
reason, since it is hard to oxidize this unburnt component in a catalytic converter 30 even if a 
precious metal catalyst 33 is not yet activated but supplies the unburnt component of a fuel in a 
catalytic converter 30, even if it is the case where the temperature rise by that heat of combustion 
(heat of combustion) is not expectable, the temperature rise of this catalytic converter 30 can be 
carried out certainly. And since it makes it face that the temperature of exhaust air rises in this way 
and he is trying to forbid the reversal in a catalytic converter 30, by such reversal, it can stop that the 
heating effectiveness by exhaust air heat falls, and the temperature rise of the catalytic converter 30 
can be carried out more at an early stage. 

[0085] - While judging that the catalyst floor temperature of a catalytic converter 30 has become 
higher than the activation temperature when the down-stream exhaust-gas temperature TO is higher 
than the temperature (Tl+alpha) which applied the predetermined value alpha to the upper exhaust- 
gas temperature TI further as the above-mentioned heat-treatment again, performing low- 
temperature combustion and supplying the unburnt component of a fuel to a catalytic converter 30, 
he is trying to reverse the upstream of a catalytic converter 30, and the downstream periodically. 
Therefore, the unburnt component of a fuel can be oxidized in a catalytic converter 30 by the 
oxidation of the activated precious metal catalyst 33, this can be heated by the heat of combustion 
(heat of combustion), and a temperature rise can be carried out certainly. And since it faces 
supplying the unburnt component of a fuel in this way and he is trying to reverse the upstream and 
the downstream of a catalytic converter 30 periodically, it can control that the heat of combustion 
generated within the catalytic converter 30 is emitted outside with exhaust air, and the temperature 
rise of the catalytic converter 30 can be carried out more at an early stage efficiently. 
[0086] - Since SOx by which occlusion is carried out to a catalytic converter 30 can be removed 
certainly and homogeneity can be made to recover a catalyst function over the whole catalytic 
converter 30 again as mentioned above, the NOx occlusion reduction function in this catalytic 
converter 30 and a particle prehension oxidation function, or the function of these both sides can be 
more certainly done so over a long period of time. 
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[0087] As mentioned above, although 1 operation gestalt of this invention was explained, this 
operation gestalt can also change and carry out a configuration as follows. 

- When the SOx concentration under exhaust air detected with the above-mentioned operation gestalt 
according to the SOx burst size QS being [ 53 ] below the specified quantity, i.e., a SOx sensor, is 
below a predetermined value Although the upstream and the downstream of this catalytic converter 
30 were reversed noting that removal of SOx was ensured in the downstream part of this catalytic 
converter 30 When controlling an air- fuel ratio to a rich side rather than theoretical air fuel ratio 
(step 180 of drawing 12 ) and stopping reversal of a catalytic converter 30 (step 190 of drawing 12 ), 
for example, the elapsed time of a from After the time amount which can be presumed that removal 
of SOx was ensured in the downstream part passes, it may be made to reverse a catalytic converter 
30. 

[0088] - Although it was made to make a judgment (step 140 of drawing 12 ) whether the oxidation 
reaction by the precious metal catalyst 33 is started in the catalytic converter 30 with the above- 
mentioned operation gestalt based on the comparison result of the upper exhaust-gas temperature TI 
and the down-stream exhaust-gas temperature TO, you may make it judge this based on the down- 
stream exhaust-gas temperature TO being beyond predetermined temperature, for example. 
[0089] - Although HC and CO were supplied to the catalytic converter 30 by setting a combustion 
gestalt as low-temperature combustion with the above-mentioned operation gestalt, for example, the 
device which supplies a fuel to the upstream of a catalytic converter 30 directly in a flueway 19 is 
established, and you may make it supply Above HC and CO through the fuel supply by this device. 
Or when an exhaust air line performs inside injection in an engine 10, these [ HC and CO ] can also 
be supplied. 

[0090] - Although it was made to make a judgment (step 170 of drawing 12 ) whether emission of 
SOx is possible with the above-mentioned operation gestalt based on the SOx concentration by 
which direct detection is carried out by the SOx sensor 53, you may make it judge this based on ** — 
that. the down- stream exhaust-gas temperature TO is beyond predetermined temperature (for 
example, 650 degrees C), for example or the oxygen density under exhaust air detected by the air- 
fuel ratio sensor 54 is below predetermined concentration. 

[0091] - Although it faces performing reduction processing of SOx and the air- fuel ratio was 
controlled by the above-mentioned operation gestalt to the rich side rather than theoretical air fuel 
ratio, you may make it control this air-fuel ratio to theoretical air fuel ratio. 

[0092] - Although what has an NOx occlusion reduction function and a particle prehension oxidation 
function was illustrated as a catalytic converter 30 of an exhaust emission control device with the 
above-mentioned operation gestalt, you may make it adopt what has only either among each [ these ] 
function. 

[0093] - Although the above-mentioned operation gestalt explained the example which applies the 
exhaust emission control device concerning this invention to a diesel power plant, this invention is 
also applicable to the exhaust emission control device of a gasoline engine. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] A diesel power plant and the outline block diagram of the exhaust emission control 
device. 

[Drawing 2] The catalytic converter of an exhaust emission control device, and the top view of a 
reversal device. 

[Drawing 3] The catalytic converter of an exhaust emission control device, and the side elevation of 
a reversal device. 

[Drawing 4] The catalytic converter of an exhaust emission control device, and the top view of a 
reversal device. 

[Drawing 5] The front view of the catalytic converter of an exhaust emission control device. 

[Drawing 6] The sectional view which met six to 6 line of drawing 5 . 

[Drawing 7] The conceptual diagram for explaining the oxidation process of a particle. 

[Drawing 8] The graph which shows the relation of the oxidation removable amount and temperature 

of the particle in a catalytic converter. 

[Drawing 9] The conceptual diagram for explaining the deposition process of a particle. 
[Drawing 10] The sectional view expanding and showing the septum of a catalytic converter. 
[Drawing 11] The graph which shows relation with the yield of NOx etc. to an air-fuel ratio and an 
EGR rate list. { 

[Drawing 12] The flow chart which shows the activation procedure of poisoning recovery. 
[Drawing 13] The flow chart which shows the activation procedure of poisoning recovery. 
[Drawing 14] The graph which shows the temperature distribution inside a catalytic converter. 
[Description of Notations] 

10 [ — Common rail, ] - An engine, 1 1 - A combustion chamber, 12 — A fuel injection valve, 13 14 
[ - Throttle motor, ] ~ A fuel pump, 15 — An inhalation-of-air path, 16 — A throttle valve, 16a 17 [ - 
- EGR valve, ] - A surge tank, 18 - An EGR path, 19 - A flueway, 20 21 [ - Path, ] - An exhaust 
pipe, 30 — A catalytic converter, 31 — A septum, 32a, 32b 33 [ — The 2nd connection, ] ~ A precious 
metal catalyst, 34 — An active oxygen emission agent, 41 — The 1st connection, 42 43 [ — A reversal 
device, 50 / — An electronic control, 51 / — A rotational-speed sensor, 52 / — An accelerator sensor, 
53 / — A SOx sensor, 54 / — 55 An air-fuel ratio sensor, 56 / — Temperature sensor. ] — The change- 
over section, 43a — A change-over valve, 44 — The hold section, 40 



[Translation done.] 
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fci^T , ¥ffiiSIH] S 9 JcjKttS 1 1 *» #tU $ ti 5 H 
(Htfefflft) #±EiHfcll§i*«nJI4G.fc 

[0 0 4 8] ZLftfcttU l^ffift^Ktti^fiG 20 
«t 9 t#^i§\ ai*»S^»W**sia8J^-rSllilJ: 9 fc 

<^5„ 0 9 (A) ~ (C) l±, rtDiJ^-tCfclt-S^&T- 
[0 0 4 9] BP*,, ±f£(D ± 5 KfSttlfciltWfid^JE L 
-f5i: (0 9 (A) #f$) , ^iT-PMCO-gfSco^gf 

+^(w»fl;$n4*>ofc»(a^-PM*5gttii* 

«IS^9iS$4xSr tic J; 9, SttSf^tb^J 3 4 <D 

5 J: SKfca (0 9 (B) „ 
[0050] rcDj;5 (cStt^fett)^ 3 4 WfgfSlCif 

flS-f5. tLT, rco^HLfc^fei^PMlCioT, ff 

ttmk* PMtm^mmtktaM3 4 tco^tt^Pi*^ 

T-PMO^iHg*(i^*[c{6Ti-5J: 5lc&5„ 40 
[0051] rcoyc*. **»ffifr*^^#a^kg 

Ifli, ±IERtell«4 0(C*3(t5^#4 3 a 
&ffi£l3J OMSitia 9, te&a V^-? 3 01C43 

■So 

[0 0 5 2] BP*,. Z<D£o\zW%L<Dmin1jfo$:&&& 
ItZZklzi.*), PSH3 1 lcjoV>T#*^3Elc«^1--5 
ai^ttLTV^tSS^PM (010 (A) (i, 

SKftS (P0 (B) #BS) 0 »i^-PMIi 50 



<$W 3 4 8 0 4 3 1 
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5 J: 5 in* 3. ;wj;9i:£te«4 0i:J;t)H!S3> 
3 0lcj3lt5t*««)«n*|plS:®BiWlcie(ES* 
5 Z £ Ic «t 9 , »i-7- P Mcoit«(c <fc 5 @fg£ 9 
L X , ft'Wffl IC fcfc 9 'dfM-f- P MOffitEiMbfllfi &Ht# 
t5cim«J:9i:45. 

[0053] tz.hx\ ^-yjyiocomn^(omm 

LXli*<DmitV>>XibZSOxtf&.f8.£ix5 0 ■£ L-T. 

*>T'il3^-^ 3 OONOxKHX^Jtcffil9^*tl 
-So £fc, Z<Dj;9lCLTNOx!Rl|X&l(;:&9&**i5 

*SJt SrSKfflKtfc ct 9 <fe y y ^PHC LTtNO x Baffl 

£>5„ *fc, «I3^-^3 0I3^, 585£J£,S.t>* 

*PLfc^*| (SOxIl) left St. *0>fi&Ki!g<Z>!Sj« 

* 3 0I^J3W5 NO x«iK^<7){£TS:ffl< rtifc 

'So 

[0054] * - x\ *mMBmzfrfrz$m&u:mw: 

tc&oTIi, Z. o L,1tM!&=*>'<—9 3 0<DmfciM.&m 

ffi4r, *S$£^l 1 ic^itcoEG R^^^ALT^iS 

i-g]9mx.S £ t tic, gg«SJtS-aSfeS*8JtJ:t» 

(d r ix lc J; 9 *i Apf 5 * K> H C S. C O il5c^ij £ 
LT«^=>^-^ 3 0lzm&t2>£ OizLXl^o 
[0 0 5 5] BJlT-eii. »S@«*!ia(0^flc«j*KWJc 

(cJ;9 > ^itA/FSr^k$-ti:fc£t»ttJ^ hyu^ro 
£it, RXfX^-?^ HC, CO, NO x<D&&mik<0 

[0 0 5 6] |B]0(C^$tL5J: 51-, EGR45*Jf^$ 
-ar-C£$UtA/F£l 5^T£ Lfc^lcfi, NOx<75 
*4*iMii{)T^*<>5cS. BP*,, rotten, 
»EGR^O^AlcJ;9^(c^$tL5?M-&^fi^ 

<t 9lC!fc5„ *fc, -WiJ-g-tc(±, NOxi 

££t(C, HC&tfCO<0#iUft/4 J *t*-f 5o Ctlll, 
EGR^OK?»fpffllc«t9j|)R«9IS*sjJt (^^-^) 
CD±^ ^ tl 5 fi^JC * T'±# L 4 V tt» -P W H C 

4 9/-c*T"fc-5£tS«^tL5 0 
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[0057] *nMMfis^tertZ>^>i>y i o tii, {& 

&ffiw&ax-ibZk£ML mi ucts^x&mtA/ 

FfimZ-lfi 6^Tl-I3:^$ti5pJ«wJ; EGR 
jj* <n-kmMX\z «fc o ^ &U<N O x W3§££fj: 
TJtoo, HC&t/COSrii^^-arS d t«ft5i 

t #{d»±, £#*JtA/F#2 4^±(lS^^tl5ffi^» 

GR$#5 0%eiTKttS$*i5iiKf©HSftJgli (W 

[0 0 5 8] wc, ±tessiii^^a^(*w^«!:S^ 

&LTgftW1-5. CC0-ig<7)«LSlc^LTli. ^f, ft" 
10 0). rroWWIwRLTIi, M£tfl!ftls]«>tt*|e]a[ 
jjsjifflsn. r©8W«[*s3fSltSr±lHlo-CV^57l>5*> 

£±i§]o-<::fo9 . io, i otm-kWM^m 
nmm&m^mnvmxhz, wnm £ (^f^i 

0 0 : YES) „ L*C, I.CDii'g-Ktt, 

* 3 OcOB£Kife^il7C^*-r5*0:Sco|ltTl-7fefi:*)» * 

■f 3 o^ADi?ii-sfc*6o-ii(7)^a7)S|i 

It£tl5 (^Ty/l 1 0~ 1 6 0) o 

[0059] En*,c:w»^ic(±, #»aft*stt«3w< 
b^xtem^^^—* 3 o?>n&mmm3 3w%mtLx 

v»ijl»5*>!js*l»*ix5 (^Ty7'i io). ^fcttic 

i±, tiaityf5 5, 5 6 ro&ajjj&SKS^-c, « 

aE=»w<-^ 3 0©T«t(H{=*J(t4tlNiSC©ia* (T8t* 
^fifi) TO^fMttS 3 3 (OmmtiM.&T O 1 

[0 0 6 0] ±eT«M*fta«TOI±. »#4 3 

ii, ^ 2 CD^Scgfl 4 2 <0 ft »t ibtifcfigir >t56 

±lfi^2c7)^Mig!c§3>?«xf>tlT^5i#(Cii. Sg 
1 (Cfx>9ft(t^tL/cSS-tr>f-5 5W^tB 

[0061] :rt-, TfctlWSUSToasetefbfflftT 

3 ocofi*^ia^stt'fbia^To i icat-cv^^^tw 
»f$ttfc*-g- ur^i io : yes) . m&mmm 

^ 3 Ofdjo^-CStoT^LilV^S 
tcfe3fctf\ ST. K)&#4 3 a <9 ^rf^JLh ^ ii: 
S$5W40lcj;5»I^>^-^30 
ooRteSrffih^-tfrS Ury/l 2 0) . ^rUTMi^. 
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0) . 

[0 0 6 2] W, '©J; 5K#^fiS£±#$-ti:-5l^<£> 
*f*6fj**«fet LTtt, f?Jx.lf> 

1-5 

EGR^^ig^^-tirS ■ xuy h/l^# 1 60RltirM'> 

10 «f*«*ifeS:«ffl-t-5wij)S-e*5. 

[0 0 6 3] :©i 3K:t*«a«S:±#**4r tf^J; 
9, -&W#^ro^i|Cj;oT«!^3 v^-^ 3 O^iPSlL 
X Z tl&T&ZMZ m&±.& £ * 5 Z £ # X # -5 . £ tz z 
WP^t', W^yA-^ 3 0roSte&»±£-i±.5 j; 5!c 

^wfST^Px.fjtL, ftfeii=»w<--*{iJ: <?-WWi;:?S 

[oo6 4] z<D£o[zLxw%.mzj:i»mm='>'s<— 

9 3 OOyMB^m^n^tzm (xr-y-fl 2 OM^t 
20 7 7"130) , S^itT/tWMiaSTOTiSffittfbSST 
O 1 £±@oT^3g¥iJ»r$;iT.fc»£- Ut^I 1 
0 : NO) , Wcftiny^-^ 3 0 Clfcl^Tft&JStt 

it 3 3#?£ttfbU PI||^jKMtt3 3(c«tSE^*^ 
#K>iKbKJS#$!#} $ n T ^ 5 *»5ji»jJ**Wr£ *i5 U 

8M«U::l3tt3t*ft0>iH£ (±«E*«S£) T HcjJrJfcB 
a £#Px.fcyB^ (T I + a) «t 9 t>TSS^?&*TO^ 
K^A^^itfff^tLS. ft, rw&SI-fcl^T, T»ft 
#msUTO^±ESiS (Ti+a) J:Hilv^fi: 
30 ii, 3 octtl^iaiitfflgfi 

^bfi/g J; 9 ffi < tt o T ^ 5 t W WW 5 r t *s T- 1 5 . 
[0 0 6 5] ±Eiag (TI+b) J; 9 t>T»S 

3 OWrtlfPT-li^CO^bSJ^f^tS^^^^LT^St 
#Pf$*l5 (^77^140 : YES) „ L"C, ~0 

ttfc ^ 3 o<F>±.m%\tT 

40 •^fffli^/Hfi|WicS'fe$*5^S Ufy7'l50M 

^xy^i 6 o) timfr£tiZ> 0 

[0 0 6 6] Z<D%immft£tlZZt{C£<9 ^ 
©HCSTCOIt Stt<bbfcft&JR«ji3 3(Cj;f9^ 

^b^^5fc«6, z<Dmitm mm*) ^xzmmzmc 

rcol^, 3 OWisffHIItTiifMt^SB 

a, |^tt^E=iw<— ^ 3 0»^(DSS±#^Hf>tL5 
50 «t 5»->5cS. ±IS^bSJC6^f£jS^-e:5±T-»±, f£ 
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a/ f zwm^mt x <ot [ j - affile 

[0 0 6 7] ifclc, ~ 9 LfcADHRtoaSrii CT, ttij&=i 
3 Oi'^/K^rLT^^SOx^^tUwrfg^iag 

m£tiZ> I^Ty^i 7 0) „ Dffi* Lfc4 5»c. ttffia 

w<— * 3 o {mm^titzmmmtit^mz^m^w 
X'ltfoZAK mnm=yy<-f 3 o^#ix.i46 o o°cw 

JtXtt3tt£*BUt «fc 5 fc y -vffiU^RSELTit**** 

<ST$*Si5fci-*itf, sox (so.) tLxikta 

J-fr5:ti s f§5„ IBilltli, Zo LtzSOxCD 
ttUl*s^rte*»5*»Sr*J»r LTJo"9', ftfrWJctt S O x -t 
> ir 5 3 J; *> tfetti S O x «ff#@f JEtJUSLh-Cfc 

[0 0 6 8] :;t-, so x (Dt&iii ft °ifl£X'&?>t mm 

ZtlZk (^7^7*1 70 : YES) . 

3 0W3fi{f(cjBltSHSSI?SiS^f6T$-yr5^< . ffi$Mt 

f-«^»J»*-fi-5 (^fy7 > 180) „ 3Elc. Wm#4 
3 acoKl^mx^ff.it^-tiS-il^J;'?. K<Kfifg4 0 
IC «t Sttgjfa 3 OOKte^fftf ff.lt 3*15 U 

x 5/ 7' 1 9 0) o 
[0 0 6 9] )H«3W<-> 3 OtftjK^ii 

ri^fiEseigii, sox (so:,) (D^tzhx-^m^n. 

5 1 1 fcK, ^■t'lc-^StLSHCS.^COSrilTC^iJt 
LTilTt^ix. i»SO : iLi:ttl3^-?3 
0^fbl&*£*i.5 4 SfcfcS. 

[0070] 11411 ^9 L/cil^H (^T-y^l 
8 0) CDll^BfiCiotf W-?-* 3 0f*3<Ofi&# 

^fc^LT^S,, PIHIC^T, Hi»(43S7E$Q:S£llfl*& 

* fc-jfc*l*liJEfcBFj£ii*IB]j6*giB L 
? 3 0 <D±jjft{fll|g|S#/iS ?£S±# L T ^ 5 # , r <D±ffim 

* 3 0 WTfifcWSB^tco^TIi, SO xCD$tti.£tf 
aKc*a^3J»Jcfrt>ix. liJSOxIfcgroiEimdssiUlcft 

»±»fEfi|^-e(4 S O x (DmikmLti^'ptl < ft5*:J6, T 

[0 0 7 1 ] WTrojftST-li. »K3^<-? 

ww$4xs <t , mum**'*—* 3 o ©±«ft«i t t*« 

tSrRteS-fr, 3 0(7?-?:tL*T'±»ft«(c 

ico^T tftHlc S O x 0>ttUJ&t«S7c«:fT 5 «t 5 K L 
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[0072] bp*,, rro&s-ms-f . 

mZftZ (Hi 3W7r 7 7"2 0 0), -£LT, ::f 
@f J©$ Wl L T i vfe ^ t*J»r $ ti tz lz (4 (* t 
7 7"2 0 0 :NO) , * W-J1<75^SI^- J $ ft 
"5 0 ? 3 OCO±sftffil|g|555-(CoV^TSOxro 

IE* r y 7' 2 0 0 ; <Dfcgmtivif$W&m 

[0 0 7 3] tt^=">-^-^ 3 0 WB<ilHlroSteB# 

7*200 : YES) , ^(C, 3 07)>P>#r 

a$ilT^5SOxcD«cttiftQS^. ^fe^^tlTV^ 

20 fTLfc*»S*>iS!M»r$n5 (^fy7 , 2 1 0) . 

fcto, -tnt-JC CX S O x *5:(±ifiQ S ti^>-T5 koiz. 

t#ldtt. i: ttti=^<-? 3 0«>TSIE««I5» 

^t^T"^-5 0 ifti, ~WSOxfettSftQSIwA^S±IE 
Wtttt* *»liSOxt^t5 3I^J; D^tti^tLS 

#^©sox (so:) rlJS^FjfSliWTT-fo-s^ 

30 [0 0 7 4] ^LT, SOxKfHifflQS^Bff^fflWTT- 
*>5 &«»r*ii*:»*, SP*, S O x jg^F^IBWTT- 
foSgflUff^tlfcm^'lCli (^77^2 1 0 : YE 
S) , aft#4 3«©919ft*Wt>il > fttl3W<- 
^30 ©± «t« i T*« t $ tt 5 r y 7" 2 2 

0) „ lot, 3 0©-eix*T'±»gfl|lJJC 

fifi L T ^ TSffl (cfeS-r 5 4 5 K 4 1> , 
5)l:oV^T t»*fC S O x (D^tUSt>*il7C^tT*>4xS 4 

[0 0 7 5] rwSte^aSrHfTLfcJg. t^ttSOx 
40 *feaaQS*S0f5t*S:*^±lEl5ttlilc*>5§!pM$ix 
1 0 : NO) . ^(C, rnllHlWSfeBf 
^f>tOilft*T'CDSOxfeail:QS{COVNTOt°-^ffi 
QSMAXt^-to^A^tbTV^glfSfii^JttSE^ttS 
Uf77'2 30) „ s,ft:S<](C{i s SO x-fe>-^5 3IC 

[0 0 7 6] r^D*J»f{C*5^^T, ±K0f^fitt**lHl« 

$)5 0 SOx^0b*QS(7)t' , -7ffiQSMAX^r(DBlf 
50 JtfiWTT-foSm-g-f-tt Ufy7'2 3 0 : YES) . 
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-f-<< . IS]ia«Jft«©^ii»«fc*J*^5J;:K LTIWS 

[0 0 7 7] Jt^TyT'l 0 OICiD^TlElTO 

M^HtfC^tflJBrSftfcii* (X^^yi 00 : N 
O) , 4 0fCiS^Tfi^jStt!ii3"3lwJ;5^ 

tl/c«-a- (^f^l 4 0 : NO) . ^7^1 7 01: 

*j^T , Jfc*sox/)5ftOTffi -c*f± ta v * t*iJW $ ti fc« 

UT^l 7 0 : NO) . m.mz*7- yy"2 3 0 \Z 
fc^T S O x miUMQ S CO fc'- ^ (IQ S M A X ^fjf 5e{1 
i^^tW^i-lfcit^- 3 0 : NO) 

fil^ftlt., ZcO-igco^gfi-BJ&T^ixS,, 
[0 0 7 8] W±lftB^Lfc|g^^toTSOx^|Hl« 

tf «TJ wE«f « ffl S»* 4 ^ i: * r f S . 
• SOxtOilTC&JllC^LTttj&a 3 0(7)±ijS 

fJJ t TflftfHj £ ©se* - £.» Jt £ * 5 1 1 1 fc, SOx 
©»*)»SBf^liEllT-e*>seWlllr*ii*oSrftfl:»w, IH 

m%^>'<-? 3 owgte^fFor-rsj: 5(-Lfc 0 -co 

fcao, ttj&=> w<— * 3 o (DlMMUMz^^x hWM 

3 Oeo£ftlcfcfcoT^-»cia«£it.5r,<i:#T*t 
5 J: 5 lefts, 

[0 0 7 9] -#[C, SOxai^SBf^MWT-CfcSg 
W*r$n5«)*fl:jc, »«E3V/<-? 3 OcDJhijftffiiJiT 

3 o iz&\,^xK&i>mmzftt>ti?> z t ices Lfciijg 

[0 0 8 0] SOx*£££J»rf5K:|gLT 
(4, «x.tfil7c»a©ll1?l*IBJC*-3# Z*i2r«££-f 5 

cifcfcsaas, ^mmwmxit. smass 1 9 tc^tt 

P>;ft.fcSOx-tr^-y-5 3^«toTB:g?«im-f-5«fc5»-L 

* 3 0<7)T^ffliJg|5^lCOV^-CSOx^+»|C|^* 
SOxSr«8=i"W3 0!S>5)J:*Ht 
[00 8 1 ] SOxtf>«5clfc*-f3B&l::M\ & 

«i«£$$iies <o 1 1 tic omttwrn 
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=» w*-* 3 0lcW3a£tiXh^z> so xco»na4't;t5 
tt 5 &*it££{fi;T $ * TjStc m& £ i£#> 5 r t X 
# , SOxSrJ;*) *^»{C|ft*-r 5 Z <b t 5 «t 5 IC 

[0 0 8 2] -MIC, SOx(75iS7C*a3HwftSr*>ttiSt3 

felt 5 S O x<0®5o£S 5 Z <t^T*§ 5 0 fig 

10 ?tSwfc^-C*5J:5K45. 

[0 0 8 3] • *fc, - -p LfcAPjRftaicRI LT(4. # 
Mfag?r»l3 3 0 C)tt^Ct?Si LT^ttS U 

*©«tti$ix5tt«IE*ifl»cS<5^TttaE=» 3 0 

K»APSi^*^K-f5J; 5(c:L.T^5o got, zcott 

jSE*ia»c-&t>-fr-ctt^3>^— ^ 3 o zmwkmm&i, 

■oXtim-fZZ ktfXZ. I^to^ * 3 Oar^ 

So 

[0 0 8 4] • - j LtcMWMmt LtflftWCB, tt 
20 3 0 (C&ltSft&ffifcyg 3 3 CO 

Sttftia^TO 1 ttTt-fcS t tic, S^fiSar±#$ 

th^&mmm 4 oicj;sste^f?± (^it) -r 

5«t 9(CLTV^„ Zco/cto. tt*JS^>/-<-^ 3 Olcfe 
^■C#^JRttji3 3^*fc'ftttft:LT*Jf>-f, *i»<0* 

3 o %mmzi§.&±.9l.£itz z t^T-tSJ; 9lc 
/«C5o L*>fc, zcoj: 9(c#Mcoia^?r±#$-ti:5lcig 
30 LT(i, «4i^3 3 0 (cio^T^-OSeSr^jh-t- 

«t -5Ana»iy>^fjg:T-r S co SrfflJx. €> w i: t . Itt^=> 
^ 3 0 Sr J: 9 ^ffl Sg±# $ -fr 5 - t & X t S 

[0 0 8 5] • ±IE*P^^Si: LTHIc, ±»ft# 
M?aST I (Cgf^fta^O^^faa (Tl+a) «tH 

T»MfiSTO^i«^i tlcfi. tt^3>/<-^ 3 o 
cott^s^<ofStt{bSSJ:t3ffi< 4oTV^5ifl(f 

40 ^3 Otfit^-f §t it>iC, ttj^=> 3 0<O±m 

Wco*^)5ic^-^tt^3>-/^-^ 3 OrtlCjol^T^b^ 

-tfr, ^co^itfi (^fi) ic«t 9 zti&DumLxmmz 

©SfeH&sft^SrflfelM-aiclRL-Ctt, Mis V/<-^ 3 0 
co±gftffl!| t TMIi ^Jl»]WlcSte$-it5 J; ^ lc LT^ 

tttlc^-^lc^fcU^tiSco Sr«j»J1- 4 Z i 7}5-c-f . fit 
50 3 0Sr«t9#»Hc^fi<ifl«±#$-e:5 



(10) 

19 

r. kfrXZZ J: 5l-fc3o 
[0 0 8 6] ■ *fc, ±i£LfcJ: 51c, ttJt 
3 0 {ZWnZtiZ S O x SrUilKcKi* LTAfettfllte&tt 

i#t't5fclt», ISIWlnyA-^ 3 OCfcltSNOx 

*o«H6Sr*JWWUct>fcoT «fc 9 -5 c 1 jjs-c 

#•5 «fc 5 left 5. 

[0087] ai, z(D^m<n-mmnm^^x$m 
LtztK mnmMmA±uT<D£?izffif$.&^Lxmm 10 

• ±fsniSff^T'!i, s o x mmo s ^Fjf^*wrt- 

EH^S Ox-fe>^ 5 3(;U; 9$tB£ft5f#M 
/<- ? 3 0 WTi^(»lgfi^t-*iV 'TSOx K>BS5*^SftHlC 

fffrftfct LT, IsJtt^ v^-* 3 OWiittltTiS 

$Ut J: ny y^lli(c$ij#p (Hi 2 co^x 5/ 7' l 8 0) 
LTttj£ ? 3 0WSlsSr^± (112 0Xf'7 

7' 19 0) 3*fcfcSa»6©ffiB"*IB]-4"\ TijftW^lc 20 
fc^TSOx <r>1fc£tf1kM\zfft>ixltbt&j£v% zmm 

lzLXb£i<\ 

[0088] • ±.m.nmmxit. mm=> 3 0 
\z&\ ^xn&mmm 3 3 ic i5^kSf£;«^nti' 1 

STJ^A^COtlJWf (Hi 20^fy7'l 4 0) £\ ±}5ff# 

<b«tv\, 30 

[0089] • ±mmmmmxa, mmm*wsm& 

VzWcfeirZ>z\ blz£ V , 3 ojchcru - 

CO 5 «fc St-Lfctf*, Mxlf, SMRilJ&l 9(C 
*J^Ttt«Ea w<-* 3 0 ©±««fc«^fci£S'ffel&-t- 
5flg«£t2tf, Hn«M#(C <fc SK&Sttt&iie CT±f2H C 
&T>*CO£l&fS-r-5J; ^t-LTti^o ifc^ti, ^>v> 
>-l 0tc^T#Mmi4 I «M£llfT+£^tlcJ;'9, 

[0 0 9 0] • ±feH^^.T'{i, S O x (Dtiil&^ffe 
X'h&fr&frWim (01 2(D^y-y^f\ 70) ^SO 40 

Xft?£? lz Ufcjjs, «*.liTaE#«JftftTO#t0f3£» 

* (#Jx.l±'6 5 0°C) a±T'fc£ri:, ifcv Mi*£*Rtfc-fe 

5 4 ir j; 5 ^tti $ <£<nmm»mtmMmg. 

ttTT-fo^^t, ^*KS^Trft£4>J»r1-.5«fc9i;: 

[oo9i] • ±mmmmmxa, sox ojIte^ss: 
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[0092] • ±mmtmmxtt. m^mtmmcomm 

3 0 t LT, NO x«jKJl3G«lliKtJ(flMft-?- 
fflffiSEfb* fTe £ "t-t 5 t> <D £ ffl*% Ltzl)\ ~ ft 6 
60 5 *>V W ft^-#cD^£:fr-f 5 i><D£W:RlirZ> J; 5 (c 

[0 0 9 3] • ±E*lfi»1i-ett. *3SWl3J»>7J»5WSll 
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